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SUPPLEMENTARY NOTE 1: SAMPLE
CHARACTERIZATION

Samples were investigated by Scanning Electron Mi-
croscopy (SEM) using a JEOL 840 microscope, equipped
with an EDAX Energy-Dispersive X-ray (EDX) sys-
tem, as seen in Fig. S1. The homogenized poly-
crystalline samples had an overall composition of
Fe19.89Co20.97Cr17.82Mn19.54Ni21.78 at.% with a homoge-
neous matrix. Small Cr-rich precipitates of about 1 µm in
diameter were found with a volume fraction far below 1%.
The overall composition of the Bridgman single crystal
was determined to be Fe20.00Co19.64Cr20.33Mn20.10Ni19.94
at.%. Optical microscopy of etched surfaces shows the
presence of a dendritic structure on a 100 µm scale, which
may be due to slight composition fluctuations. The sin-
gle crystalline state and the primary orientation of the
Bridgman crystal was determined using a Philips Mi-
cro X-ray Laue apparatus in back-reflection geometry.
The produced crystal consisted of one dominant single
grain with a volume of about 6 to 7 cm3, and a number
of minor secondary grains, which were cut off by spark
erosion before further preparation. Oriented single crys-
talline samples were cut from the dominant single grain
by spark erosion.

The polycrystalline sample was investigated by neu-
tron diffraction at the Laboratoire Léon Brillouin (LLB)
using the thermal-neutron two-axis powder diffractome-
ter 3T-2@LLB with an incident wavelength λ = 1.230 Å
at 300 K. As mentioned in the main text, a pattern
matching with a LeBail fit was applied to refine the Bragg
peaks according to an FCC structure within the Fm3m
space group. In this type of refinement, only the geomet-
rical parameters (sample cell parameters, peak width pa-
rameters /experimental wavelength, instrumental peak
shape and peak width function including asymmetry, 2θ0
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correction) are accounted for, and peak intensities are
refined directly against experimental ones, without ac-
counting for the crystal structure.
Diffraction data were collected at the ID28@ESRF

diffractometer at a wavelength of λ = 0.697 Å. They are
reported in Figure S2. There is a clear anisotropic dis-
tribution of diffuse scattering located around the Bragg
peaks. The usual thermal diffuse scattering (TDS) leads
to an anisotropy characterized by a stronger diffuse scat-
tering in the transverse than in the longitudinal direction.
Looking at the diffuse scattering around the 200 Bragg
peaks, it is clear that the opposite is true: there is a min-
imum of diffuse scattering in the transverse direction.
Such a signal was confirmed by measuring the purely

elastic signal in transverse and longitudinal geometries
during phonon measurements by IXS, shown in Fig. S3.
Here we report the elastic signal from scans made (a)
along 0 0 2+x and x x 2 lines and (b) along 2+x 2+x
0 and 2 2 x lines. The plots clearly show a significantly
larger intensity in the LA directions that, in both cases,
follows 1/q2 decay fit. This is a clear signature of the
so-called Huang scattering. It is beyond the scope of
this paper to provide a full quantitative analysis of it,
but this illustrates the presence of strain induced by the
distribution of atomic size differences of the five elements.
Finally, in a preliminary neutron diffuse scattering ex-

periment at the D7 beamline of ILL, we could observe
weak signatures of a possible short range ordering on a
10 Å lengthscale. However, this result needs to be con-
firmed by further studies.

SUPPLEMENTARY NOTE 2: METHODS:
INELASTIC SCATTERING MEASUREMENTS

Taking first the example of a neutron scattering exper-
iment, the measured quantity is the double differential

cross-section, d2σn

dΩfdEf
,which is the number of neutrons

out of incident neutrons that are scattered from a sam-
ple and into solid angle element Ωf in a given energy
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FIG. S1. The left image shows a backscattered-electron image of a polished surface of the FeCoCrMnNi crystal. Apart from
several visible pores (black spots), the gray contrast is homogeneous. This means that the composition is homogeneous. The
right image is an EDAX Energy-Dispersive X-ray (EDX) spectrum of an area corresponding to about the same size as the
lefthand image.

FIG. S2. Diffuse X-ray scattering of the FeCoCrMnNi single crystal sample measured in the HK0 Plane at 90 K (left) and
around the 200 Bragg in the HK0 plane (right). There is a clear anisotropy with a minimum of diffuse scattering intensity
along the 2 x 0 line as compared to the 2+x 0 0 line. This is opposite to the usual thermal diffuse scattering, and is typical for
Huang scattering. Data are represented in a mixed lin-log scale as implemented in Albula by Dectris.
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FIG. S3. Anisotropy of the elastic signal measured around the (002) and (220) Bragg peaks. In (a), elastic signal measured
around the (002) Bragg peak for 0 0 2+x (longitudinal direction, red triangle) and x x 2 lines (transverse direction, blue
crosses). The black dashed line is a 1/q2 decay fit. In (b), elastic diffuse scattering measured around the (220) Bragg for 2+x
2+x 0 (longitudinal direction, red triangle) and 2 2 x lines (transverse direction, blue crosses), with a similar 1/q2 decay fit. All
intensities have been normalized based on efficiencies of the analyzers in order to compare scans across different ID28@ESRF
analyzers.

range Ef . This has coherent and incoherent scattering
components [1] and for incoming wave-vector ki and out-
going wave-vector kf , it is dependent upon the response
function, S(Q, ω):

d2σn

dΩfdEf
=

d2σn

dΩfdEf

∣∣∣∣
coh

+
d2σn

dΩfdEf

∣∣∣∣
inc

=
kf
ki

S(Q, ω)

(S1)

Q = G+ q being the position in reciprocal space we are
measuring according to reciprocal lattice vector G and
small displacement q.
Coherent scattering and incoherent scattering, also

called self-scattering, explain correlated atomic move-
ments and individual atomic movements, respectively.
When conducting a neutron or x-ray scattering exper-
iment it is important to have an idea of the amount of
incoherent and coherent scattering you can expect from a
given sample. Continuing with the example of a neutron
scattering experiment, we rely on the coherent neutron
scattering length, b, of each element. The coherent, σn

coh,
and incoherent, σn

inc, scattering cross-sections are defined
as the following [2, 3]:

σn
coh = 4π⟨b⟩2

σn
inc = 4π(⟨b2⟩ − ⟨b⟩2)

(S2)

The neutron scattering lengths and scattering cross-
sections for the elements of FeCoCrMnNi are given in
Table S1. For FeCoCrMnNi, σn

coh = 2.465 barns/atom,
and the total (spin, isotopic, and Laue scattering in the
case of FeCoCrMnNi) σn

inc = 2.526 + 3.280 = 5.806

TABLE S1. The neutron scattering lengths, b, and neutron
coherent and incoherent scattering cross-sections, σn

coh and
σn
inc, are provided for the elements present in FeCoCrMnNi.

Scattering cross sections are given in barns (1 barn = 10−24

cm2) and neutron scattering lengths are given in femtometers
(1 fm = 10−13 cm) [2].

b σn
coh σn

inc

Fe 9.45 11.22 0.4

Co 2.49 0.779 4.8

Cr 3.635 1.66 1.83

Mn -3.73 1.75 0.4

Ni 10.3 13.3 5.2

barns/atom, meaning that we expect 2.3× as much inco-
herent scattering as coherent scattering, and that inco-
herent scattering makes up 70% of the total neutron scat-
tering cross-section of the material. In our experiment,
assuming that the phonon modes represent the amount of
coherent inelastic neutron scattering for a given Q scan
and that the observed broad band accounts for the inco-
herent neutron scattering, we find this latter to be ∼2.8
times the coherent phonon signal for TA010

100
and ∼2.1

times for TA110
110

, in very good agreement with the ex-
pected incoherent-to-coherent ratio.
In addition, the measured incoherent component of the

response function, Sinc(Q, ω), is written as

Sinc(Q, ω) = Q2g(ω)(n(ω) + 1)/ω, (S3)

where g(ω) is the generalized vibrational density of states
(GVDOS), and n(ω) is the Bose occupation factor.
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FIG. S4. Comparison between the measured inelastic neutron
scattering intensity for two transverse acoustic (TA) excita-
tion (solid black circles) and the simulated incoherent contri-
bution (solid red line, see text). The top panel is for the TA
phonon (-0.7 2 0) and the bottom panel is for the TA phonon
(1.5 2.5 0).

Using the measured GVDOS from the main text and
applying the (n(ω)+1)/ω rescaling, the incoherent signal
has been simulated. It is shown as a red line in Fig. S4
where it is compared to the data for two transverse ex-
citations measured at high q positions. The incoherent
signal is clearly dominating, noticing, in particular, the
constant intensity observed and simulated at low q. To
be rigorous, however, a multiphonon contribution should
be added at high energy.

The coherent and incoherent X-ray scattering can as
well be calculated by starting again from the double dif-
ferential cross-section for a scattering event, such as the
one given for neutrons in eq. S1. In this case we are
dependent on the radius of the electron, re, and the po-

larization of the incoming (outgoing) photon, ϵ̂i (ϵ̂f ) [4].

d2σx

dΩfdEf
= r2e(ϵ̂f · ϵ̂i)2

kf
ki

S(Q, ω) (S4)

Then the coherent and incoherent X-ray scattering cross-
sections, σx

coh and σx
inc, respectively, depend upon the

atomic form factors, f , and are written as follows [5]:

σx
coh = ⟨f⟩2

σx
inc = ⟨f2⟩ − ⟨f⟩2

(S5)

As a first approximation we will take the values at q =
0, i.e. Q = G, meaning that the atomic form factor for
each element is defined as f = Z, where Z is the atomic
number, directly from the Periodic Table of Elements.
Therefore, σx

coh = 676, and σx
inc = 2, confirming that

incoherent X-ray scattering for FeCoCrMnNi is minimal
in comparison to the coherent component.

A. Time-of-Flight Spectroscopy

Time-of-Flight (TOF) spectroscopy was used to mea-
sure the neutron-weighted generalized vibrational density
of states (GVDOS) reported in Fig. 2 from the main text.
A single crystal sample of FeCoCrMnNi (cylinder-shaped
with a height of 1 cm and diameter of 0.8 cm) was mea-
sured on the cold-neutron TOF spectrometer IN5@ILL
with an incident wavelength of λ = 3.2 Å at room tem-
perature with a cryostat environment. The sample was
rotated 0.5◦ after each scan, resulting in a total Ω range
of 43◦.

A polycrystalline sample (2x1x1 cm3, 11.5 g) was taken
to the cold-neutron TOF spectrometer IN6@ILL and
measured with a Be filter and λ = 5.1 Å at 100, 200,
and 300 K, also using a standard cryostat. Empty can
measurements, or measurements that are made in the
same sample environment but without the sample in or-
der to account for non-sample-related scattering captured
at the detectors, were taken at all three temperatures and
subtracted from the sample data. Fig. S5 reports an ex-
ample of raw spectrum collected at IN6 at 300 K, in time
of flight units, before and after the emoty cell subtrac-
tion, the empty cell being also reported in the figure.

Both IN5@ILL and IN6@ILL GVDOS plots were pro-
duced using the MUPHOCOR (MUlti-PHOnon CORrec-
tion) program [6] for LAMP [7], in which the expected
neutron scattering cross section and atomic mass of Fe-
CoCrMnNi were used as starting parameters for a self-
consistent multi-phonon scattering correction of the data.
Fig. S6 reports an example of the GVDOS collected at
300 K at IN5, before and after the multiphonon correc-
tion. The multiphonon contribution calculated by the
self-consistent iterative procedure is reported as a shaded
area.
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FIG. S5. Example of raw data collected at IN6 on the poly-
crystalline sample at 300 K in time of flight units, before
(blue) and after (orange) empty cell subtraction. The empty
cell is also reported as a green line.

FIG. S6. Example of the GVDOS collected at 300 K at IN5,
before (blue, G0(ℏω)) and after (orange, G(ℏω)) the multi-
phonon correction. The multiphonon contribution is reported
as a green shaded area (

∑
n>1 Gn(ℏω)).

B. Triple-Axis Spectroscopy

The transverse acoustic (TA) mode propagating along
[100], polarized along [010] (TA010

100
), and the TA mode

propagating along [110], polarized along [110] (TA110
110

)

shown in Fig. 3(c,d) of the main text were taken from
Triple-Axis Spectroscopy (TAS) measurements on the
thermal-neutron TAS instrument 1T-1@LLB. A fixed kf
= 2.662 Å−1 (λ = 2.36 Å) and cryostat were used in
order to take constant Q scans at 3, 100, and 300 K.

The TA mode and the textured band were fit using the
program ‘AFITV,’ an analysis tool developed by B. Hen-

nion and P. Bourges at Laboratoire Léon Brillouin [8]. It
takes into account instrumental resolution by using in-
strumental parameters as well as sample characteristics,
in order to model the shape and size of the experimen-
tal resolution. Indeed, the instrumental resolution is en-
ergy and q dependent and is determined from the experi-
mental setup, the phonon group velocity, and the sample
mosaicity, which is a measure of the quality of a single
crystal. The mosaicity measures the angular distribution
of a given direction in the reciprocal space, deteriorating
the resolution in q and thus in energy. The mosaicity of
our single crystal was about 1◦, which results in a total
energy resolution between 2.2 and 1.3 meV depending on
q.
AFITV makes the convolution of the scattering func-

tion and instrumental resolution function [9], therefore
allowing us to decouple the intrinsic phonon measure-
ment from the distortion caused by the spectrometer.
More details on the use of this software are discussed in
Appendix III.
Unfortunately, the presence of the incoherent scatter-

ing made the fitting procedure particularly challenging,
so that, even if at high energy the phonon linewidth was
not resolution limited, we could not reliably extract it be-
cause of the merging of the phonon with the incoherent
intensity.

C. Inelastic X-ray Scattering

Inelastic X-ray scattering was used to measure the
longitudinal acoustic (LA) modes propagating along the
[001] and [110] directions (LA001 and LA110 ) and and
the transverse acoustic (TA) modes propagating along
[001], polarized along [110] (TA110

001
) and propagating

along [110], polarized along [001] (TA001
110) reported in

Fig. 3 of the main text. Measurements were made at
the IXS ID28@ESRF beamline. The [999] reflection of
the silicon monochromator was used, resulting in an in-
coming X-ray energy of 17.794 keV (or a wavelength of
0.697 Å) and an energy resolution of 2.8 meV. The Joule-
Thomson displex was incorporated for temperature mea-
surements at 15, 100, and 300 K.
The ID28@ESRF beamline has the advantage of be-

ing able to measure 9 points in reciprocal space simul-
taneously, due to the 9 analyzers mounted at fixed 2θ
angular distances of 1.54◦ from each other. The plots in
Fig. 3(a,b) from the main text and Figs. S21-S23 rep-
resent scans from all 9 of these analyzers, and therefore
the intensities should not be compared directly, due to
the fact that each analyzer has its own efficiency as com-
pared to the others. All analyzers were receiving the
scattered intensity through rectangular slits, with hor-
izontal and vertical opening of 20 mm and 55 mm re-
spectively. The horizontal opening fixes the q resolution
which is ∆q = 0.026 Å−1. This q resolution induces an
additional energy broadening as it couples to the slope
of the acoustic dispersion: ∆Eq = vg∆q, where vg is the
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group velocity. As such it plays a major role at low q,
before the bending of the acoustic dispersion. As for the
spectrometer energy resolution, this has been measured
for each of the 9 analyzers by measuring the elastic scat-
tering of a plexiglass sample, cooled to 14.5 K, at q val-
ues close to the maximum of the static structure factor,
within the energy range ± 40 meV. Finally, the crystal
used for these measurements had a very small mosaicity
of only 0.1◦, leading to a mosaicity contribution to the
effective resolution of only 0.1 meV.

In order to extract the intrinsic phonon linewidths
shown in Figs. 6,7,8 from the main text, both energy and
q resolution (∆E, ∆q) have been taken into account. For
this, the q distribution over the illuminated area of the
analyzer has been calculated and the experimental spec-
trum has been fit with a superposition of phonon modes
for all q’s within this distribution, then convoluted with
the energy instrumental resolution.

SUPPLEMENTARY NOTE 3: ACOUSTIC
NATURE OF THE PHONON MODES

In both INS and IXS experiments we have fit our data
using a delta function for the elastic line, a damped har-
monic oscillator for the phonon mode, and, in the INS
case, a two-part Gaussian distribution for the broad tex-
tured band. The fit was performed using AFITV for INS
data and a home-made Matlab program for IXS. In both
programs the theoretical model was convoluted with the
instrumental resolution function prior to fitting the ex-
perimental data, allowing for the extraction of the intrin-
sic phonon properties (position, intensity and linewidth).
Fitting the different components of the scans in this man-
ner allows us to account for all of the intensity shown in
the scans.

The result of this method of analysis is that we
can track the changes in the normalized intensity of
S(Q, ω, T ), from eq. S1, of the phonon mode to deter-
mine its acoustic character. It can be shown that for
an acoustic phonon, the normalized dynamic structure
factor, DSFi,q(Q, ω, T ), is constant, where the integral
is taken over the measured phonon peak [3, 10–13]. The
response function, S(Q, ω, T ), defined in Appendix II, de-
pends on the thermal occupation factor, n(ωi,q), the po-
larization of the phonon mode, ξi,q, and the Bragg peak
structure factor, FB. This equation works in the long-
wavelength limit, |q| ≪ |Q|, and given that ℏω ≪ kBT .

DSFi,q(Q, ω, T ) =
ωi(q)

Q2 · n(ωi,q)

∫
Si,q(Q, ω, T )dω,

where

∫
Si,q(Q, ω, T )dω ≈ (Q · ξi,q)2|FB|2

n(ωi,q)

ωi(q)
(S6)

In Fig. S7 we report the normalized intensity of the
phonon mode across the Brillouin zone in each direction,
as obtained with the fit of INS data. In order to sim-
plify the analysis, we have imposed a constant energy
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FIG. S7. Normalized intensity (see eq. S6) of the two phonon
modes (see figure labels) measured by constant-Q inelastic
neutron scattering scans on 1T@LLB at 300 K.

position and normalized intensity for the main features
of the broad band across the Brillouin zone for a given
direction. This is justified by the fact that the broad
band looks q independent, as shown in Fig. S10. Above
0.4 Å−1, the normalized intensity of the phonon modes
remain constant within the errorbars up to the Brillouin
zone border, confirming the acoustic nature of the trans-
verse modes throughout the Brillouin zone. A slight de-
crease at smaller q, below 0.4 Å−1, in both directions, is
in fact due to a strong entanglement of the intensities of
TA and broad band with the intense elastic line, mak-
ing these values more uncertain. The constant character
of the phonon normalized intensity supports the conclu-
sion that there is no interference of the phonon with the
broad band. This is different from the case of other com-
plex crystalline systems in which an intensity transfer is
observed between acoustic modes and low-lying optical
modes [14–19].
In Fig. S8 we report the normalized intensity of the

four polarizations measured by IXS. All intensities have
been normalized by the analyzer efficiencies in order to
compare scans across different analyzers. If along the
[110] direction in (c,d) the normalized intensity remains
quite constant, along the [001] direction in (a,b) this is
not so evident. Specifically, a deviation from constant
clearly appears in the longitudinal polarization in (a) at
∼ 0.8-1 Å−1, which coincides with the third regime of
the longitudinal attenuation, described in Fig. 6(a) of
the main text. Still, we can conclude that the acoustic
character is conserved up to at least 1 Å−1.

SUPPLEMENTARY NOTE 4: HEA DENSITY OF
STATES COMPARISON

In Fig. S9, Generalized Vibrational Density of States
(GVDOS) of equiatomic FeCoCrNi (FCCN) [20] at 300 K
is plotted against the GVDOS of FeCoCrMnNi, replotted
from Fig. 2(b) from the main text. Both measurements
have been made by INS, and show close matching, in-
cluding in the low energy acoustic region between 0-10
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FIG. S9. The Generalized Vibrational Density of States of Fe-
CoCrMnNi (solid red line), shown first in Fig. 2(b) from the
main text, is compared to the GVDOS of FeCoCrNi (black cir-
cle markers), measured by Lucas et al. with Inelastic Neutron
Scattering, and to several single element GVDOS, including
Fe [21] (blue dash-dotted line), Ni [22] (purple dashed line),
and Cr [21] (green square markers).

meV. These are additionally compared to elemental GV-
DOS measurements of Fe [21], Ni [22], and Cr [21]. The
GVDOS of FeCoCrMnNi and FeCoCrNi appear to most
closely match that of Ni.

SUPPLEMENTARY NOTE 5: INELASTIC
SCATTERING ENERGY SCANS

All scans used to create Fig. 5 of the main text that
were not already shown in Fig. 3 of the main text have
been included in the following section. The scans taken
during the neutron triple-axis spectroscopy experiment
at 300 K are shown in Fig. S10. For the inelastic neutron
scattering experiment, Figs. S11-S12 depict scans at 100
and 3 K from the TA010

100
dispersion, respectively, and

similarly for Figs. S13-S14 and the TA110
110

dispersion.
For the inelastic X-ray scattering measurements,

Figs. S15-S17 show scans from the LA001 polarization
at 300, 100, and 15 K, respectively, and similarly for the
TA110

001
polarization in Figs. S18-S20. Scans for the LA110

polarization, taken at 300 K, are plotted in Fig. S21. Fi-
nally, the TA001

110 polarization measurements at 300 and
15 K are represented in Figs. S22 and S23, respectively.
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FIG. S10. Plots of the (a) TA010
100
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phonon dis-
persions at 300 K, measured by inelastic neutron scattering,
which emphasize the incoherent scattering seen in all neu-
tron scans. The broad textured band persists through the
entire Brillouin zone in both polarizations. In (a), scans
cover q = 0.1 − 0.6 r.l.u. with a step size of 0.05 r.l.u., and
q = 0.6 − 1.0 r.l.u. with a step size of 0.1 r.l.u. In (b), scans
cover q = 0.1 − 0.5 r.l.u. with a step size of 0.05 r.l.u., and
q = 0.5− 0.7 r.l.u. with a step size of 0.1 r.l.u.
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FIG. S12. Energy scans at 3 K of the transverse acoustic
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), taken near the (020) Bragg peak. Experiments were
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FIG. S13. Energy scans at 100 K of the transverse acoustic
(TA) mode propagating along the [110], polarized along [110]
(TA110

110
), taken near the (220) Bragg peak. Experiments were

made at 1T@LLB, using a fixed kf of 2.662 Å−1
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FIG. S14. Energy scans at 3 K of the transverse acoustic
(TA) mode propagating along the [110], polarized along [110]
(TA110

110
), taken near the (220) Bragg peak. Experiments were

made at 1T@LLB, using a fixed kf of 2.662 Å−1
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FIG. S15. Energy scans at 300 K of the longitudinal acous-
tic (LA) mode propagating along the [001] direction (LA001),
taken near the (002) Bragg peak. Experiments were made at
the ID28@ESRF beamline, using the [999] reflection of the
silicon monochromator.
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FIG. S16. Energy scans at 100 K of the longitudinal acous-
tic (LA) mode propagating along the [001] direction (LA001),
taken near the (002) Bragg peak. Experiments were made at
the ID28@ESRF beamline, using the [999] reflection of the
silicon monochromator.
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FIG. S17. Energy scans at 15 K of the longitudinal acous-
tic (LA) mode propagating along the [001] direction (LA001),
taken near the (002) Bragg peak. Experiments were made at
the ID28@ESRF beamline, using the [999] reflection of the
silicon monochromator.



10

0 10 20 30 40
Energy [meV]

0

20

40

60

80

100
In

te
ns

ity
 [c

ou
nt

s/
10

0m
A/

60
s]

q1 = 1.40 Å 1 
 (2 2 0.8)

(i)

0 10 20 30 40
Energy [meV]

0

10

20

30

40

50

60
q2 = 1.75 Å 1 
 (2 2 1.0)

(ii)

FIG. S18. Energy scans at 300 K of the transverse acous-
tic (TA) mode propagating along [001], polarized along [110]
(TA110

001
), taken near the (220) Bragg peak. Experiments were

made at the ID28@ESRF beamline, using the [999] reflection
of the silicon monochromator.
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FIG. S19. Energy scans at 100 K of the transverse acous-
tic (TA) mode propagating along [001], polarized along [110]
(TA110

001
), taken near the (220) Bragg peak. Experiments were

made at the ID28@ESRF beamline, using the [999] reflection
of the silicon monochromator.
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FIG. S20. Energy scans at 15 K of the transverse acous-
tic (TA) mode propagating along [001], polarized along [110]
(TA110

001
), taken near the (220) Bragg peak. Experiments were

made at the ID28@ESRF beamline, using the [999] reflection
of the silicon monochromator.
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FIG. S21. Energy scans at 300 K of the longitudinal acous-
tic (LA) mode propagating along the [110] direction (LA110),
taken near the (220) Bragg peak. Experiments were made at
the ID28@ESRF beamline, using the [999] reflection of the
silicon monochromator.
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FIG. S22. Energy scans at 300 K of the transverse acous-
tic (TA) mode propagating along [110], polarized along [001]
(TA001

110), taken near the (002) Bragg peak. Experiments were
made at the ID28@ESRF beamline, using the [999] reflection
of the silicon monochromator.
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FIG. S23. Energy scan at 15 K of the transverse acoustic (TA)
mode propagating along [110], polarized along [001] (TA001

110),
taken near the (002) Bragg peak. Experiment was made at
the ID28@ESRF beamline, using the [999] reflection of the
silicon monochromator.
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J. Horwath, S. L. Semiatin, S. O. Leontsev, M. B.
Stone, D. L. Abernathy, Y. Xiao, P. Chow, and

https://www.ebook.de/de/product/34939008/konstantinos_termentzidis_nanostructured_semiconductors.html
https://www.ebook.de/de/product/34939008/konstantinos_termentzidis_nanostructured_semiconductors.html
https://doi.org/10.1142/4870
https://doi.org/10.1142/4870
https://www.ebook.de/de/product/18449979/gordon_leslie_squires_introduction_to_the_theory_of_thermal_neutron_scattering.html
https://www.ebook.de/de/product/18449979/gordon_leslie_squires_introduction_to_the_theory_of_thermal_neutron_scattering.html
https://doi.org/10.1051/sfn/2010010
https://doi.org/10.1051/sfn/2010010
https://doi.org/10.1007/978-3-319-14394-1_41
https://doi.org/10.1007/978-3-319-14394-1_41
https://www.ill.eu/users/instruments/instruments-list/sharp/more/
https://www.ill.eu/users/instruments/instruments-list/sharp/more/
https://www.ill.eu/users/instruments/instruments-list/sharp/more/
https://doi.org/10.1080/10238169608200065
https://doi.org/10.1080/10238169608200065
https://doi.org/https://doi.org/10.1017/CBO9780511534881
https://doi.org/10.1088/0953-8984/7/37/004
https://doi.org/10.1088/0953-8984/7/37/004
https://doi.org/10.1103/PhysRevB.102.024303
https://doi.org/10.1038/nmat2044
https://doi.org/10.1103/PhysRevB.86.224303
https://doi.org/10.1103/physrevlett.113.025506
https://doi.org/10.1103/physrevlett.113.025506
https://doi.org/10.1038/s41467-017-00584-7
https://doi.org/10.1038/s41467-017-00584-7
https://doi.org/10.1103/PhysRevB.97.014304
https://doi.org/10.1103/PhysRevB.101.224302
https://doi.org/10.1103/PhysRevResearch.3.013021
https://doi.org/10.1103/PhysRevResearch.3.013021
https://doi.org/10.1063/1.4730327
https://doi.org/10.1103/PhysRevB.77.184303


13

B. Fultz, Phonon densities of states of face-centered-
cubic Ni-Fe alloys, J. Appl. Phys. 113, 17A308
(2013)

https://doi.org/10.1063/1.4794354
https://doi.org/10.1063/1.4794354

	Supplementary Material for ``Phonon behavior in a random solid solution: A lattice dynamics study on the high-entropy alloy FeCoCrMnNi''
	Supplementary Note 1: SAMPLE CHARACTERIZATION
	Supplementary Note 2: METHODS: INELASTIC SCATTERING MEASUREMENTS
	Time-of-Flight Spectroscopy
	Triple-Axis Spectroscopy
	Inelastic X-ray Scattering

	Supplementary Note 3: ACOUSTIC NATURE OF THE PHONON MODES
	Supplementary Note 4: HEA DENSITY OF STATES COMPARISON
	Supplementary Note 5: INELASTIC SCATTERING ENERGY SCANS
	Supplementary References


